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Datel January 13, 1975

The segment
>udd>Multics>ilb»e>convert_date_to_binary_

contains an improved wversion of the Multics time conversion
program. The program ls upwards compatible with the old program,
except ftor the unusual cases dgocumented below. In adaition, many
nen features have beaen addede. If vyou encounter any other
differences between the oild and new verslons, or [t you have
comments on the changas, please contact GDixon.PDO0 on the MIT
Multics, Because the o0id program is installed in the Standard
Service System along with such commands as date_time and memo,
the new program must be iInitiated expllgcltly to Dbe uUsed,
preferaply early In your start_up.ec.

New Features

1) Negative offsets may be used (eg, -4 dayssy =3 months). The
’-‘ orger in which 2ffsets are applied can aftect the resultant
clock value. For exampley does
1071 -1 day +1 month
produce a clock value for 10/30/774% or 10/31/747 The answer
Is 10731774, because offsets are applied In the following
order:?
day=-of-week offset
year offset
month offset
week offsety, day offsety, nour offsety second offset
If the applicatlon of a month offset would result [In a
non-existent agate (egy January 31, 1972 +1 month), then the
last day of the month is used, taking leap vyears into
account (in this cases February 29, 1972).
2) A gay-of-the-weex offset value may be specifleda, Instead of
a specific day of the weeky by using the new form?
next day-of-the-week

Multics Project Intarnal working documentatione Not to Dbe
’A reproduced or distributed outside the Multics Prolect.
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For exampie,

{date 10731 Monday)
returns an errar if the next October 31 does not fall on a
Monday, but

{date 10/34 next Mondayl
returns the date of the next Monday after QOctober 31. Both
a specitic day of the week, and a day-of=the-week offset may .
be given In the same date/time st~Ing. Note that, In

1245. Moncay next Tuesday
Monday would normally Dbe interpreted as a day-of- the=-neek

offset since no speciflc date was glven, However, "next
Tuesday" overrides Monday in thils case.

3) Year offsets may be used (egy -2 years, 3 years).

L) The abbreviations for the offset values

second minute hour day week month year
may be specifled asi
sec min hr ca wk mo yr
5) A complete date nay be specified in a nen form:
vyear~of=-century.month.day
For exampliesy 7541231

6) Times of the forni hhmm. m may now inciude up fto seven
digits of fractional mlnutes. For exampie! 2359.9999999
7) Spaces are no longer required between alphabetic and numeric

fields in the date/time stringy, although they must still be

suppllea between two numeric fieidsy uniess the second fleid

begins with a8 pluas (+#) or minus {-) sign. FfFor example?
2daysahoursitminurtes

1245.17+7hours
10/717/774Thursday
8) Jnaerscores may be used instead of spaces In the dates/time
stringe.
9) PL/Y is used to convert the numeric strings to numbers, so

numbers may be signedy but may not include any spaces
between the sign and dlgit, or between diglitse.

10) The names of acceptable time zones are now obtained from a
separate data base (currently called time_table_), instead
of being coded iato convert_date_to_binary_. The current
time_table_ Includes those zZones defined by the ocid version
of convert_date_to_binary_.

11) The new program Jses three new subroutine entry points in
performing the conversion. These are!

encode_cloc<_value_

encode_clocx_value_goffsets

gecode_clock_value_gdate_time
These new subroutine entry points may provide an
easier-to-use interface which programs can use to perform
speclfic aate/time functions (such asy get me a clock value
for 7 days from now). The Interfaces are described below.
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Changed Eeatures

1) The abbreviations hou (for hour) and wee (for week) may no
fonger be uUseda
2) A date/time string of the forms
“*240Ge. mm/dd/yy day-of-week'
Wwas and stitl Is mapped Into a st~ing of the form:
“0600« mms/di+1i/yy day=-of-wee«"
since a time of 2400. ls technlcaliy illegal but s often
UuSed. The new version requlires that mm/ad+i/yy ftall on the
speciflied gay-of-weekes Thus, the command?
date_time 2401. 10715/74 wed
returns
10716/774 Q00G1.0 edt Wed
as one would exp2ct. The old program required that mm/dd/vyy
fall on the specl fled day-of-the-week.
3) The string
1245.10 /717774
used to be Interpreted as
1245.0 10717774
pbut is now In error.
Examples
1) The last day of this month can be printed by:
agate {monthl/1 1 month -1 day
2) Yesterday
date -1 day
3) Five hours ago
time -5 hours
G) Etection day

oate 10/31 rext Monday +1 day
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Name?: encode_clock_value_

This procegure computes a <clock value from absolute
date/time specifications, or from an input clock value and
date/time offset specifications. A Multics clock value s a

number of micro=-seconds from January i, 1901 0000.0y Greenwich
Mean Time (GMT).

Entryt encocde_clock_value_$encode_clock_valiue_

This entry point creates a Multlcs clock value from absolute
date/s/tine specifications. An absolute date is a2 month number
(1-12)y day number (1-31), =and vyear number (1901-1999i. An
absolute time is an hour number (0-23), minute number ({0-59), and
second number (0=-59), a number of micro=seconds, and one of the
time zones llsted in time_table_$zonesy or a null character
string to specify the current time zone (sys_infogtime_zone).
All aates and times mast be valid (egy 2/729/73 Is not a vaild
datey 2anu 24300200 1Is not a valid time)ls Alsoy, 3 day-of-week
number (1=Mons seses 7=Sun) may be specifiede If the day-of-week
computed from the date/time specifications does not equail the
speciflec day-of-weeky a conversjion error (s returned.

Usage

act encode_clock_value_ entry {fixed bin, fixed bins
fixed biny fixed biny fixed bin, fixed blny flxed bDin(71),
fixeu biny char(3), fixed bin(71), fixed bin{35))3

call encode_clocx_value_ (month, day, vyear, hour, mlnutey
SeCconGs Micro_second, day_of_week, zone, clocks code)}

1) month is a month number, (1 = January,
12 = December) (In)

2) day is a day number. (In)

3) year iIs a year number. {1931 <= year <= 1999) (In}

4) hour is an hour number. (0 to 23y 0 = mldnight,

12 = noon) (In)

5) minute Is a minute number. (0 to 59) (In})
6) secong is a number of seconds. (0 to 59) (In)
7) micro_second is a number of micro-seconds. (In)
8) day_ot_week s a day=of-the-week. {(In)

(0 = ignore the day-of-the-week)

{1 = MONy eee 7 = Sun)
9) zone is the time zone In whilch the tlmes are

expressed, or (s a null character string to
indicate the current time zone., (In) If nuil,
the current time zone is output. (0ut)

10) clock is the encoded clock value. (Qut)

11) code is a8 status code. (0Out)
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Entcyt encode_clock_value_gsoffsets

This entry point creates a new Multics clock value by
aajusting an input clock value to a specliflied day-of-week and
then adding refative datestime offsets. If the day-of-neek |is
zeroy 10 day-of-wee« adjusting 1ls performed. The relative
date/time values Inclide a year offset, month offset, day offset,
hour otfttsety minute offset, second offset, and micro-second
offsete. Any of these values may be positivey zero (no offset
from input clock value) or negative (backwards offset from input
clock valtue). In additions an Ilnput time zone ls specifled which
may be any of the time zones In time_table_8zonesy, or may be a
nuil string indicating t he current time zone
(sys_Infogtime_zone). The order of applying offsets can affect
the resJltant clock value. In all casesy the order requlred by
convert_date_to_binary_ has been used. The order is as follows?

1) decoce the Input clock value Into absolute date/tlme values
specitied in terms of the iInput time zone. This zone may
atfect the day-of-week represanted oy the Input clock value,
and hence, may affect any day-of-week offset aaojustment.

2) apply any day-of-week offset by adding days to the absolute
date until the day-of-week represented by the decoded clock
value equals the speclifled day~of~week.

3) apply any year offset to the decoded clock value.

L) apply any month offset +to the decoded clock value. It
applying the month offset results In a non-existent date (eg,
»Jan 31 3 months" would yield Aprii 31), then use the fast
day of the month (taking leap years into account) instead.

5) apply the day offset, hour offsety, minute offset, second
offset,y, and micro-second offset.

6) encoae the resultant absolute date/time specification Into the
output clock val ue.

Usage

dcl encode_clock_value_soffsets entry (ftixed bin(71),
fixec bin, fixec bin, fixed bins fixed bilny, fixea bin, fixed bin,
fixea bin(71), fixed 2in, char(3), fixed bin{(71), fixed Din(35));

call encode_clock_value_soffsets (in_clocky month_offset,
day_offsety, year_offset, hour_offset, minute_offset,
second_offset, micro_second_offset, day_of_week_offset, zZone,
out_clock,y, code);

i) in_clock is the clock value to which the offsets are
t> be applied. (In)

2) month_offset is an offset, in months., (In)

3) day_oftfset is an offsety In days. (In)

4) year_oftset i3 an offset, in years. (In)

5) hour_offset is an oftset, in hours. (In)

6) minute_offset is an offset, in minutes, (In)
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7) second_offset is an offsety, In seconds. (In)
8) micro_second_offset is an offsety In micro-seconds. (In}
9) agay_of_week_offset is a day-of~the-week offset. (In)
(0 = no day-of-the-week offset.)
(1 = Non, TER ) 7 = Sun)
10) zone is a time zone to oe wused in appliying the
of fsetsy, or a null character string. (In) If
ndlly, the current time zone is output. (0Out)

11) out_clock ) is the resultant clock value. {(Qut)
12) code Ils an error code. (Qut)
END
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Name?t cecode_clock_value_

Given a Mul tics standara cal ander clock value,
decoge_clock_value_ will decode this value into a date and time
value,

Entrys aecode_clock_value_3decode_clock_value_

This entry point returns the month, day of the month, the
year, the time of dayy and the day of the week represented by a
Mult ics standard calendar clock vatue, In additlons the current
time zone, used In the calcuiationy lIs returned.

Usage

declare decode_clock_value_ entry (fixed bin(71), fixed bin,
fixed bin, fixed bin, tixed bin(71), fixed bln, char (3},
fixea bin(35)) 3

call decode_clock_value_ (clockse month, day, yYear, time,
day_of_week, zone);

1) clock is the cloc« vajue to be decode. It must represent a
date within the 2gth Century. (In)

2) month (s a month number (January = 1, December = 12) (Out)

3) day is the number of a day of the month. (Out)

4) year is the number of a year (.99 1973). (Out)

5) time Is the time of cay, In micro-seconds since midnight.
(Output)

6) day_of_week [s the number of a day of the week (Monday = 1,
Sunday = 7). (0ut)

7) zone is the current time zone, in which the date and time

numbers are expressed. (0Qut)
Eotryt decode_clock_valiue_$date_time

This entry pojnt returns the month, day of the month, the
year, the hour ot the day, the mlnute ot the hour, the second of
the minute, the mic~o~-seconds of the second, and the qgay of the
neek represented by a3 Multlics standard calendar clock value. The
cailer may specifty one of the time zones in the time_table_ |In
which the decoded clock value s to be expressed, or may request
that the value be expressed iIn the current time zone.

Usage

ceclare decode_clock_value_3Pdate_time entry (fixec bin(71),
tixea bin, fixed biny fixed bin, fixed bins, fixed bin, fixed bin,
fixed bin(71), flixed 2ine char(3z))};

call dgecode_clock_value_gdate_tima (clocky month, gay, year,
hour, minute, second, micro_second, day_of_week, zoney code)}
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1) clock is the clock value to be decoded.s (In)

2) month is a month number (January = {1, December = 12). {(Out)
3) wcay is the number of a cay of the month., {(0ut)

L) year is the number of a year. (Out}

5) hour is the number of an hour of the day (midnight = 0, noon

= 12y 11 PM = 23). (Out)
6) minute Is the numbar of a minute of the hour. (Qut)
7) second is the number of a second of the hour. (Qut)
8) micro_second
is the nunber of micro-seconds In excess of a3 second.
(Qut)
9) day_of_week
is the number of the day ot the week., {(0Out)
1G) zone Is the character string abbrevliation of one ot the time
zones in the time_table_. The decoded clock value |is
to be expressed In this time zone. (In)
If the zore character string Is a blank stringy, then
the clock value (s expressed in the current time zone,
and the character string abbreviation for that zone is
returned., (Out)
114) code is one of the following status codes. (Out)
o the clock value was decoded successfuliy.
error_table_sunknown_zone
the time zone specifled by the caller was not found In
the time_tanle_.
gcd_error_table_%dad_clock_vatue
the <clock value to be decoded did not lie withlin the
20th Century.

Nate

If the clock value given to
decode_clock_value_%$decode_clock_value_ does not {je within the
20th Centuryy then zero values wili be returned for the the

monthn, days years, time, and day of the week, and a blank time
zone will be returned.

END



